The underlying rules for a natural system describing cellular automata are simple, but produce highly complex behavior. A mathematical basis for the spectra of discrete coherent and non-coherent electromagnetic (EM) frequencies was derived, in which the algorithm exhibits an information distribution according to ratios of 2:3 in 1:2 at a semi-harmonic manner. This generalized music (GM) model shows that energy both in elementary particles and animate systems is semi-harmonic, quantized and discrete. A support for an ontological basis of the Standard Model was found, and indicates that the GM-model underlies the quantum field theory of subatomic particles. The present theory combines quantum mechanics and classical periodic systems, obeys to locality and solves the "hidden variable theory of Bohm". The discovered pattern of electromagnetic field eigenvalues, within a broad range of discrete frequencies, points at a de Broglie/Bohm type of causal interpretation of quantum mechanics, implying an integral resonant pilot-wave/particle modality. The model has been substantiated by a meta-analysis of measured discrete energies of: 37 different Elementary Particles, 45 different EPR-measurements, zero-point energies of elements and about 450 electromagnetic wave frequencies of cells with a mean accuracy of 0.58%. It has been shown that the GM-scale is frequency-locked with zero-point oscillations, and thereby evidently implies involvement of entanglement.
Introduction
Elementary particles are the fundamental objects of quantum field theory and are classified according to their spin and energy. The Standard Model of particle physics is the theory describing three of the four known fundamental forces (the electromagnetic, weak, and strong interactions, and not including the gravitational force) in the universe, as well as classifying elementary particles. This model is based on quantizing classical fields, like electromagnetic fields, realizing that particles basically just emerge from excitations of these fields. For example these excitations have been mathematically modelled as an infinite system of coupled quantum harmonic oscillators and the characteristic energy spectrum is given by a ladder of evenly spaced energy levels, and each level in the ladder is identified by a number n, and the number of levels is infinite [1] . The masses of fundamental elementary particles have been calculated using the equation m/m electron = N/2α, where α is a coupling constant of quantum electrodynamics, but N is an arbitrary chosen integer variable [2] . A theoretical model considers particles as electromagnetic volume resonators, capable of holding electromagnetic waves of certain frequencies, based on resonance conditions for (self-acting) nonlinear electromagnetic waves, according to de Broglie waves [3] .
Although the Standard Model is believed to be theoretically self-consistent and has demonstrated successes in providing experimental predictions, it leaves some phenomena unexplained. All masses of the elementary particles are still free parameters in the Standard model, all resulting from experimental results, and a physical formula for masses of elementary particles is not yet available.
In our previous studies, a novel biophysical principle was revealed, describing an algorithm for coherent and non-coherent electromagnetic (EM) frequencies, called the GM-scale [4] [5] [6] . The particular frequency bands are scaled by an Pythagorean calculation, based on information distribution according to ratios of 2:3 in 1:2. The particular scale exhibits a core pattern of twelve eigenfrequency functions with adjacent self-similar (fractal) patterns, according to octave hierarchy. A meta-analysis on EPR-experiments learned that entanglement, achieved in continuous variable experiments is real, and can be calculated at coherent configurations of determinate EM frequencies [6] .
The masses of the elementary particles can be based on fixed physical parameters, due to the fact that mass is related to the Einstein-Planck relationship and a frequency scale calculated by a discrete coherent Pythagorean function: the GM-scale.
A Pythagorean Function
A mathematical basis for a spectrum of discrete coherent electromagnetic (EM) frequencies was recently derived based upon research carried out for solitons.
Solitons are self-reinforcing solitary waves, that interact with complex biological phenomena such as cellular self-organization and waves in thin membranes [4] [5] [6] . The soliton model is able to describe a spectrum of electromagnetism modalities that can be applied to understand the physical principles of biological effects in living cells, as caused by endogenous and exogenous electromagnetic fields and is compatible with quantum coherence [4] . It has been found that that the first, second, and third harmonics of waves can be united within a broad range of frequencies from sub Hertz till about 10 25 Hz by dividing 2:3 ratios and approximations thereof over 1:2 ratios. Table 1 and Appendix 3) .
A non-coherent-scale could be calculated based upon the finding that non-coherent parameters are located logarithmically just in between the coherent parameters of the 12-number scales. The derived arithmetical scales exhibit sequences of unique products of integer powers of 2, 3 and a factor 2 and contains about 1500 different determinate frequency data for ordered data and more than 1500 different numbers for disordered data in a fractal setting in both biological data, see Figure 1 , and in inanimate systems. A correlation between the proposed coherent scale and the "hidden variables" as described in the theory of David Bohm has been found [6] .
Pilot-Wave Steering of Particles in De Broglie/Bohm Context
Three considerations were the starting point for the search to for a deterministic quantum wave approach 1) the idea of Einstein that quantum randomness is not the determinant of the fabric of reality, 2) the conclusion of Schrödinger that Figure 1 . Measured frequency data of living cells systems that are life-sustaining (green points) and detrimental for life (in red squares) versus calculated normalized frequencies. Biological effects measured following exposures or endogenous effects of living cells in vitro and in vivo at frequencies in the bands of Hz, kHz, MHz, GHz, THz, PHz. Green triangles plotted on a logarithmic x-axis represent calculated life-sustaining frequencies; red triangles represent calculated life-destabilizing frequencies. Each point indicated in the graph is taken from published biological data and are a typical frequency for a biological experiment(s). For clarity, points are distributed along the Y-axis. 
Electromagnetic Field Frequencies in EPR Experimentation for the Study of Quantum Entanglement
In a previous study dealing with a meta-analysis of so called EPR-experiments out of about 60 dedicated reports, we revealed that the particular EM frequencies, used to promote entangled states, also fitted the abovementioned GM-scale algorithm. The particular frequencies show a patterning very similar to those from the life systems. An analogy with the vision of Schrödinger could be found: when you perform a Schrödinger cat experiment, and observe the superposed system, than the outcome of the cat will either be alive or be dead, but never in between. All discrete EM frequencies of the GM-scale for living organisms, show that cells are indeed either alive (sustaining coherent frequency patterns), or in contrast life deteriorating and/or life terminating (detrimental/non-coherent frequency patterns) [5] [6], but, if an effect is noticed, never in between. An extremely simple law of algorithmic coherent and non-coherent frequencies expresses this principle, as already known for Pythagorean musical scales. This law is only based on the knowledge how to divide ratios of 2:3 over ratios of 1:2 and the found rule stands for locality as well as for non-locality events (see Appendix 4 and 5) .
We propose that Bohm's interpretation of quantum mechanics, that is nonlocal, causal, and based upon determinate values, is compatible with the GM-spectrum of determinate coherent frequencies. A non-equilibrium may exist when frequencies of systems are precisely located logarithmically just in between the coherent frequencies.
Parameters for the Masses of Elementary Particles
Particle physics is the branch of physics that studies the nature of the particles to the newest "known" particle, the Higgs boson, or even to the oldest known force field, gravity [15] .
The dynamics of particles is described by quantum mechanics; they exhibit wave-particle duality, displaying particle-like behaviour under typical experimental conditions and wave-like behaviour in others. Following the convention of particle physicists, the term elementary particles is applied to those particles that are, according to current understanding, presumed to be indivisible and not composed of other particles [16] .
The standard model introduces particle masses through a process known as Koide [19] . It relates the masses of the three charged leptons so well that it predicted the mass of the tau:
( ) at an increasing rate, and even measured properties of gauge bosons and the recently discovered Higgs boson, leptons, quarks, mesons, and baryons [22] . In addition, there are important non-collider experiments that also attempt to find and understand physics beyond the Standard Model.
All four fundamental forces are believed to be related, and an elegant feature is a unification of two of the four known forces into a single interaction [23] .
According to Chris Neu efforts to devise a common theoretical framework that would explain the relation between the forces are perhaps the greatest goal of theoretical physicists today and the couplings of fundamental particles to the other particles are not yet all understood [23] .
The GM-Scale: Masses of Elementary Particles Are Fixed
A causal separation of masses of elementary particles can be found, when masses are expressed in frequencies according to the Planck-Einstein relationship and positioned at the Pythagorean GM-scale. A total of about 37 independent measured masses of elementary particles ranging from sub MeV till 750 GeV, can be normalized to a 12-number scale frequency scale by multiplying or dividing by multiples of 2 and positioned at the coherent-scale together with the calculated discrete coherent frequencies positioned on the x-axis (see Appendix 1 and the blue points in Figure 2 ). The mean deviation of the 37 data of masses, relative to the calculated different coherent reference frequencies according to the 12-number is about 0.75%, so extremely low. On the whole, a spectrum of elementary masses with a consistent pattern of frequency bands is observed.
Electrodynamics and Zero-Point Field as Physical Background
Zero-point energy (ZPE) or ground state energy is the lowest possible energy that a quantum mechanical system may have. Unlike in classical mechanics, it is estimated that quantum systems constantly fluctuate in their lowest energy state due to the Heisenberg uncertainty principle. Just as atoms and molecules, the empty space of the vacuum has these properties. According to Quantum Field Theory the universe should not be conceptualized as isolated particles, but rather as a matrix of continuous fluctuating fields. These can be seen as constituted by matter fields, whose quanta are fermions (i.e. leptons and quarks), and force fields, whose quanta are bosons (e.g. photons and gluons). All these fields have zero-point energy with a fluctuating, stochastic character since pairs of particles/antiparticles are continuously created and vanishing again. These fluctuating zero-point fields led to a kind of reintroduction in physics of a modality of "aether", and various observations such as the Casimir effect, proved the existence of this such an all pervasive energy field [24] .
Stochastic electrodynamics (SED) can be seen as an extension of the de Broglie-Bohm interpretation of quantum mechanics, in which the electromagnetic zero-point field (ZPF) plays a central role as the guiding pilot-wave system for all particles as present in classical physics. The theory, therefore, represents a deterministic, nonlocal, hidden-variable theory. The "classical" dynamical model in which it is proposed that a "particle" of energy E = h·ω is actually an oscillator of angular frequency ω, this particle is phase-locked with the zero-point oscillations of the surrounding environment, see Figure 3 . The latter field contains both regular and fluctuating components and is constrained by the boundary conditions of the experimental setup via the build-up and maintenance of standing waves [25] . SED considers the quantum properties of waves and particles as well-coordinated emergent effects, resulting from deeper (sub-quantum) nonlinear matter-field interactions [23] [24] . An underlying thesis is that all particles and fields are electromagnetic and that all particles have defined shapes DOI: 10.4236/jmp.2018.95057
and density profiles within three spatial dimensions as well as in the two dimensions of time and frequency [26] . The quantization of both matter and radiation field is shown to emerge as a result of the permanent interaction of matter with the ZPF. This ZPF can be represented as a homogeneous, isotropic ensemble of plane electromagnetic waves whose amplitude is equivalent to an excitation energy of hν/2 of the corresponding quantized harmonic oscillator [27] .
The atomic stationary states are those for which the equality holds and the energy equilibrium can hold only for certain orbital motions, due the existence of the ZPF: the electrons radiate in the field, but at the same time they absorb energy from it [28] . and 0.185 eV for D2 [29] .
The experimental ZPE is defined as the difference between the molecular ground state and the lowest point on its isotope-specific effective potential. The ZPE cannot be measured directly since no molecule can be observed below its ground state. Instead, the term "experimental ZPE" describes a value that is usually derived by combining experimental spectroscopic constants with standard theoretical or empirical models for anharmonic oscillators. Thus, "experimental" ZPE values are actually hybrids of experiment and theoretical [30] .
If the GM-model is able to calculate both elementary particles masses and EPR-frequency states, than it should also able to predict the zero-point energies elements are located at the eigenvalues of the present GM-model.
Proposal for Interpretations of Quantum Mechanics and the Torus
Elementary Cycles Theory (ECT) of Dolce (2017) postulates that every elementary "particle" of nature is characterized by persistent intrinsic space-time periodicity. In ECT the Planck energy spectrum is interpreted as an harmonic like spectrum of a mass-less periodic modalities of fundamental time periodicity T (quantized energy: E n = nhω = nh/T, discretized angular frequencies: nω, and time periodicity T = h/E) [31] .
According to 't Hooft it is assumed that a theory describing our world starts with postulating the existence of sub-systems that, in a first approximation, evolve independently, and then are assumed to interact. It is suspected that our world can be understood by starting from a pre-quantized classical, or "ontological" system [32] . If time would be assumed to be discrete, the Hamiltonian eigenvalues would turn out to be periodic. Both theories favor a quasi-classical and quantum ontological interpretation of quantum physics, as in a primary form earlier suggested by David Bohm. Solitons are a widely observed physical phenomenon that behave like solitary waves but possess many features of particles [3] . The torus, including its knots, is seen as an attractive model for the physical description of various elementary particles [33] .
Solitons are able to suppress anharmonicity (the deviation of a system from being a harmonic oscillator) by the excitation of high quantum levels, a process that facilitates the crossing of potential barriers and the transfer of a molecule to a new conformational state [4] . Particle attributes and particle conformation in space are linked, and knots can be scheduled as solitons, while toroidal solitons can be depicted as braids and framing [34] . When particles, fields, move around following classical laws, than these classical laws could resemble classical field theories such as the Navier Stokes equations and the existence of vortex and toroidal solutions [33] [35] . Also high-frequency quasi-periodic oscillations meas- waves. If the sound speed in the cavity were constant, the frequencies of these standing waves would be in an exact integer ratio. In reality the sound speed is not constant but the eigenfrequencies found are in a sequence very close to 1:2:3:4 [36] . So cyclic energy trajectories and periodicity in quantum physics may be envisioned as recurrent spiral movements on a torus, see Figure 5 .
A Semi-Harmonic Quantum Oscillator and the Ontological Wave Function
Cellular automata (CA) are discrete, abstract computational systems as general models of complexity of non-linear dynamics in a variety of scientific fields.
CA-models are typically spatially and temporally discrete: they are composed of a finite or denumerable set of homogenous, simple units, the atoms or cells. John von Neumann working on self-replication has proposed a reductionist theory of biological development, trying to conceive a system capable of producing exact copies of itself [37] [38] . In 1970 the mathematician John Conway introduced
Life Game [39] , and in 1980s Stephen Wolfram contributed one-dimensional CA, providing the qualitative taxonomy of their behavior [40] . Like any other CA, Life can be considered to have an initial configuration of the automatonas proposed by Turing and a suitable selection of initial conditions can ensure that the system carries out arbitrary algorithmic procedures [37] . The underlying rules for a system are simple, and even though the system is started from simple initial conditions, the behavior that the system shows can nevertheless be highly complex [39] . Finite Nature is a hypothesis that ultimately every quantity of physics, including space and time, will turn out that the amount of information in any small volume of space-time will be finite and equal to one of a small number of possibilities [37] [39] . State of the art are the use of harmonic quantum oscillators: an arbitrary potential can be approximated as a harmonic potential at the vicinity of a stable equilibrium point and one of the few quantum-mechanical systems for which an exact analytical solution is known [39] .
The corresponding spectrum of energy states of a simple harmonic oscillator is: Figure 5 . Toroidal geometry. 
The energies are quantized, meaning that only discrete energy values (integer-plus-half multiples of hω) are possible, when a particle is confined. Secondly, the discrete energy levels are equally spaced and that the lowest achievable energy (the energy of the n = 0 state, called the ground state) is not equal to the minimum of the potential well, but hω/2 above it and is called zero-point energy. The current Standard Model of particle physics is based on quantizing classical fields, like electromagnetic fields, realizing that particles basically just emerge from excitations of these fields. These excitations can be mathematically modeled as an infinite system of coupled quantum harmonic oscillators and the characteristic energy spectrum is given by a ladder of evenly spaced energy levels, each level in the ladder is identified by a number n and the number of levels is infinite [1] [8] [40] .
In contrast the GM-model proposes a semi-harmonic coherent quantum oscillator system, in which energy levels are not equally spaced, but distributed according to a Pythagorean scale [5] . Secondly the lowest achievable energy (the energy of the so-called zero-point energy) is correlated the coherent frequencies of the ontological wave function. The proposed quantum oscillator is a basic set of three integers: 1, 2, 3 and an irrational number 2 , whereas integer n ( The ontological wave function describes the entangled combinations of coherent templates, represented by 12 eigenvalue functions, see Equation (2) . The template states and combinations thereof form a very subset of the ontological state and have non-trivial space-like correlations, while the ontological operators show symmetry to the quantum operators for al n's. The vacuum state will contain the most elementary ontological state, while the real world is assumed to be in a superposition of the template states. It is considered that the waves of the quantum operators are located at toroidal surfaces.
Conclusions
The GM-model shows that Einstein was right, when he objected against the con- It can be concluded therefore that the GM-scale and the experimental realizations ad 1), 2), 3) and 4) provide a way to demonstrate a type of entanglement inextricably connected with quantum non-locality, phase and frequency-locked with zero-point oscillations, and always imply entanglement [5] [6] .
The theoretical background of the found measured regularities of patterns in inanimate and animate materials/particles has been based upon a mathematical scale that shows a high or even the highest possible coupling of numbers at a coherent way. This indicates that nature organizes its components at a highly coherent semi-harmonic way. The latter is adequately expressed by a semi-harmonic scale operating within a broad range of coherence inducing frequencies from sub Hertz till larger than YHz. Therefore, the 12-number scale describing these features is tentatively called a universal scale. A scale of decoherent frequencies has been derived, located logarithmically just in between the calculated coherent frequencies, which stands for decay in living cells, and decay of inanimate matter probably into a Van der Waals gas, which is quantum mechanical stochastic.
In conclusion, quantum mechanics of the investigated inanimate and animate systems are based on a deterministic principle, in line with the recent theories of 't Hooft [32] [33], Sbitnev [34] , and Dolce [35] .
According to the present work, such a deterministic modality can be described by an underlying mechanism based upon a semi-harmonic quantum oscillator that is evidently instrumental in the unification of the first, second, and third harmonics, as described by a Pythagorean descending scale and octave hierarchy. This deterministic system operates in a dynamic context due to the ZPE information space that intervenes at the same coherent frequencies. An interpretation of a non-relativistic quantum mechanics has been proposed, related to a natural quantum oscillator, based on analysis of energies of 37 different ele- 
